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Sheet 9 (Interactive graphics programs) 



asp-US ilrslt -erj cemo 



#include <string.h> 

ELsizei wh = see, w 
GLfloat size = 3.6; 



int x, int y) 

y=wh-y;// convert fron window co 
// chcose a random color 
glcolcr3jb( (char) rand()X2S6, ( 
glBegin(GL_P0LYGON); 
glvertex2f(x+siie, y+size); 
glvertex2f(x-size, y+size); 
glvertex2f(x-size, y-siie); 
glvertex2f(x+size, y-size); 
glEnd(); 



glutPostRedisplay; ) 
id myMouse(int btn, in 



e display function t 



id my^esrarjefGLsizei ti, GLsizei h 

f* adjust clipping box */ 

glMatrixMode(GL_PRo: ection ) ; 

glLoadldentityO; 

glo-trcce.e, s.d:t3l«:.v, e.e. 

glMatrixrode s.j.'CD=lv:eh); 

gl.oadlflentityO; 

/" adjust viewport and clear */ 

glvierfport(e,e,w,h); 

glclearcolor (i.e. 1.9, i.e, 1. 

glClear(GL_COLOR_BUFFER_BIT)j 

glFlush(); 

/« set global size for use by d 
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E7 glMatrlXMOde(GL_PRO]ECTION); 

6S glLoadldentityO; 

69 glortho(e.e, (GLdouble) ww , e.e, (GLdcuble) wh , -l.e, l.e); 

7e glMatrixMcde(GL_MODELViEw) ; 

72 glclear(GL color buffer.bit); 

72 glFlushQ; 

74 glcolor3f (e.e, e.e, e.e); 



gli.-Irit E-a-gc, are : 

glLtlri-Disi'la;. .1 e .. G L T_S I '.G LFJ | 3jr_RG3 , 
se glutinithindo'A'Si;e(5ee, see); 

glLtcreste.-.'indcw; ' •■'icuse evert' :; 

52 glutReshape=unc(nyReshape); 

53 glutMouseFunc(myMouse); 

84 glutcreateMenu(de«o_inenu); 

gltVdSMenHitry.;' suit , 1 ) ., 
8G glutAddMenuEntry( "increase square size", 2); 
87 glutAddMenuEntry( "decrease square size", 3); 

ic glutAttach^leiu(GLUT_RIGHT_BUTTON) ; 

9e glirtoisplayFunc (display); 
91 myinitQ; 



2. (a) 

In an OpenGL application, the application program puts primitives in the GL pipelines to be 
processed and finally reach the frame buffer ad rasterized pixels. We specify objects using 
primitives (for example, a sphere is approximated using a set of triangles at the poles and a set of 
quads in between the two poles). Picking is the process of identifying a primitive or an object in 
the world model by interacting with the contents of the graphics window on the screen (for 
example, click to identify a sphere on the screen that contains many other, may be overlapping, 
objects). OpenGL supports picking but requires some programming, 
(b) 

In a graphic application that supports interactive modeling, the user, not the programmer, specify 
his model. For example, The user of the AutoCAD (civil or architect engineer) specifies his model 
(building). In an interactive modeling application: 

• The user can add or remove parts of the model (walls, windows, doors, for examples) 

• The user can pick an object to delete, modify, move, etc. 

• The user can save/reload his model 

• The model must be maintained in a data structures to support interactive modeling 
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4 #include <Gl/glut.h 
" iclude <math.h> 
»ir,clLce • tire.h> 



theta+=l; /* or some o 
if(theta >= 366.8) the 
w»ii:iee);// control b 
glutPcstRedisplayf >; 

:(int button, int 



glLtldle=unc(idle); 
(button==GLUT_MIDDLE_BUTTON &S St3te= 
glutldleFunc(NULL); 

5 void di5play(; 

glClear(GL_CCLOR_BU=FER_BIT); 
glBegin (GL_PCLYGON) ; 

I* convert degrees to radians */ 
thetar =theta/(3. 14159/188.8); 
glvertex2f(cos(thetar), sin(thetar)); 
glvertex2f ( - sin (thetar j, cos (thetar )) ; 
glvertex2f ( -cos(thetar ) , -sin(thetar) ); 
glvertexzffsintthetarjj-cosfthetar)); 
glEnd(); 
glFlushO; 

Id niyinitO 

glMatrixMode(GL_PRo:ECTiON); 
gl.oadldentityO; 
gluortho2D(-2.e, 2.8, -2.8, 2.8); 
glMatriM =de(GL_H0OELVlEW); 
glclearcolor (l.e, 1.8, 1.8, 1.8); 
g!Color3f (8.8,8.8,6.8); 



argc, char *"argv) 



glutlnit(&argc, argv); 

glutInitDisplayMode(GLUT_SINGLE | GLUT_RG8); 
glutlnithindOA'Sizeisae, 588); 
glutcreate>Jindow( "Rotating square"!; 
glutDisplay=unc (display); 
■yinitO; 

;2'-tr'::i,-- = Ft- ! c io.ise ■ ; 
glutldleFunc(idle); 
gluWainLoop( ); 



4. • As long as the contents of the frame buffer are unchanged and we refresh at the 60- to 85- 

Hz rate, we should not notice the refresh 

• When drawing a simple image that takes less than one refresh cycle timer (the drawing 
starts and ends in the same cycle) the image should be smooth 

• When drawing a complex image that takes longer than one refresh cycle time, we se 
different parts each refresh cycle. Hence, artifacts may occur 

• When clearing and redrawing a simple object (square for example) there is no coupling 
between when new squares are drawn into the frame buffer and when the frame buffer is 
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redisplayed by the hardware. Thus, depending on exactly when the frame buffer is 
displayed, only part of the square may be in this buffer. Hence, flickers and artifacts may 
appear. 
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